
Title:  Exponential Growth And Decay

Brief Overview:

Using activity sheets and the TI-82/83 students will be able to take statistical information
and list independent and dependent variables, plot data points, and find and graph the

            exponential model that best fits.  Real-life examples will be exponential growth and decay.

Links to NCTM Standards:

Mathematics as Problem Solving
Students will apply knowledge gathered from graphical information to apply to real-
world situations.

Mathematics as Communication
   Students will be able to translate information either given or collected to apply exponential

functions through written assessments.

Mathematics as Reasoning
Students will be asked to predict exponential growth or decay based on the data that had
been given or collected.

Mathematical Connections
Students will be able to connect real-life data to the algebraic representation of exponential
functions.

Algebra/Functions
Students will represent real-life situations by using equations and graphs to interpret data.

Statistics
Students will use data charts to summarize data.

Pre-Calculus
Students will discover exponential equations from real-life data.

Grade/Level:

Grade 9-12; Algebra II and Pre-Calculus

Duration/Length:

Two to three class periods (variable)

Prerequisite Knowledge:

Students should have working knowledge of the following skills:

Graphing linear and quadratic functions
Use of rational exponents
Exponential growth and decay problems without the use of the TI-82/83



Objectives:

Students will:

collect, organize, and enter data.
write an exponential model from the data.
apply reasoning to other disciplines.

Materials/Resources/Printed Materials:

 TI-82/TI-83
 Students worksheets
 Overhead (optional)

Development/Procedures:

Pre-Lesson Activity
 Start the lesson by reviewing linear and quadratics equations on the graphing calculator.
Review with students that in the function f(x) = abx, b is the growth factor when

       b> 1 and a decay factor when 0<b<1.

Lesson Activity
Teacher/Student Guide -- includes using the TI-83 to plot data points and to find the
exponential function.
Activity Sheet -- allows students to apply and analyze solutions to other exponential
problems.

  Assessment -- includes varying types of math problems.
  Long-Term Activity -- is an application to the students’ real-life situation.

Extension/Follow Up:

Have students find graphs of exponential functions. They should identify the graphs as
growth or decay.
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Using the TI-83 to Find a Mathematical Model for an Exponential Equation.

Exponential Model y = abx

                   when a > 0 and b > 1                                         when a > 0 and 0 < b < 1

This is called an exponential regression model.  You will need to plot data points using the
STAT menu.

1)  Plot Data Points as described on previous worksheet.

2) Press [STAT], press [     ]  (Calc).

Press [0] to find an exponential model (ExpReg (y = abx)).

                 Press [Enter].  The a and b values of the exponential model are now displayed.

You are now ready to enter the equation into the Y=menu.
Two methods will be described.

3) Write the equation on a worksheet.
Press [Y=].  Enter the equation.

or  Press [Y=], press [VARS], press [5] (Statistics), press [     ] 2 times (EQ),
press [1] (Reg EQ).
The equation will appear on the Y= screen.

4) Press [GRAPH].
The graph of the exponential model will appear along with the data points.

A quick way of finding other independent and dependent values.

5) Press [2nd], press [TABLE].
You may move your cursor in either the column to locate the value you are seeking.

Sometimes scrolling takes too long. In this case you may set your table to begin at a different
value.

6) Press [2nd], press [TBLSET] and key in the starting x-value at TbleStart =        .
Now repeat step 5.







LONG TERM ACTIVITY (OPTIONAL)

Let us assume that the annual cost of a college education is increased by an exponential function.

a. Collect data from at least 3 colleges that gives the tuitions for a 5 year period.

b. Use a table to list your data.

c. Find the line of best fit.

d. Find the growth factor.

e. Give the function for the tuition.

f. Estimate what the tuition will be when you are ready to attend.

g. Which one will represent the best buy? Explain your answer.

LONG TERM PROJECT-(OPTIONAL)

SCORING: Extra credit ---each item (a to g) worth 1 pt.










